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(57)Abstract: 

PROBLEM TO BE SOLVED: To improve low power 
consumption property without increasing a circuit 
scale by inputting a cell consisting of a high threshold 
transistor and low threshold transistor and registered 
cell information, replacing a cell in a logic circuit and 
outputting new logic circuit information. 
SOLUTION: A signal value that is set to each node is 
calculated. An output of an internal signal calculating 
means 102, that is, a signal value that is set to each 
node in the existing logic circuit at the time of 
standby, an input logic circuit 100 and a leak cut 
library 103 are inputted to a cell replacing means 104 
and the means 104 selects a cell which is for 
effectively cutting a leak current according to the 
signal value set to each node in the existing logic 
circuit from the library 103, replaces a cell, also 
replaces a pin when necessary and outputs a net list 
of an output logic circuit 1 05, that is, a new logic 
circuit which effectively cuts a leak current at the 
time of standby. 
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*f&m®mmz tati-r 2>±*-mtk^®. t . 

sg i (oxtii^immmcom 1 «ts© h ? * -e 
$ *t -5 ^ i w ©js t {&mm<o% 2 tts© h 7 > 

Jg 2 A^iSB^ fulEfg 1 coIhISS t it&IEfg 2 coielK t ^ 
BSfficolB l ^IIScO h 7 Vi/* * 2 *m 

Mco f 7 ^ i? * 9 i^mWc S *l -5 * * *v 5 r t & # 
m £1" -5 1**91 1 „ . IS*^ 2 3 fcE*t©-feA' 

[1**918] i»ia«»Sixfc-fe/HIIf*K:Ht. 

mm.<n h7>^? ta>?ji»j££ix5NANDy— h& 
mm<r> h 7 tfrhm&zfrz n a nd^- y& 



^^^^ h*s-&**v5r. tiftWib-rz 

W*3«l, l«*92X«s«^3io:|E*co-fe/wffi^->^ 

fc rt »« 1 «rE@tt« « i sfiia^ $ nfc-fe Mm b 

tc*tJ^-J- liKftfl co-fe 5 m% b . 

sr«-r * r t *»» t i 3mfi#gi 3 (cie« 

21 ttiatrvoaiMHatt, 

3f ScofSSSrHm-r 5 -fe Mz. AMr Z>W&.<F>®%k<0& * 
K !8*:^2XI4i«^3«cE*co-fe/wgmv'^7 i A (> 

[is*^ 1 5 ] «rEM««>it-sH»«*r, masm^xii^ 

m\z*s^xi&Bm. h7>vx? *wmir z z b ^ 
*.<>t y -tmmzmmirzz b*¥fmb-t-ztt*is. 

1, iS*^2 3?.lifi*^3ic:E«co-fe^gmi'^7 i ^. 
*aSK««i:3f i«« A* B^m^tO 

mh7>i?x? b&Xteh'r^iSx? bfrbmfiLZtiZ 
•fe/^ssS$ttfc-fe/utt«^*iA*$ii, liSlEl^rtco 
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t&m®mmkm7£<Dm^iimk&?<fi£ti. tm-fc<D 
mu 

mmnaistitzft&m^mk. mm^m^mmk, m 
mm Yyyv^zk \&mi& y?^^** kfrbm&tsti 
zizji'tf&mzixtc±/i'ffimkfrAJj£ti, t&mm&ft 

Z>Zk^ 

Y^>iy^^u-<^x*um^fitLm^mnk^ m^<om 
^mmk^ t&m&j&i-zt^&^&mtemmk, &mmY 
? ^i/Ts ? k&mm y y * k frhmf$L£inz>±>\' 
&&m£fttz±MnmkfrAjjisix. t&m&i&k. urn 

n\&-rz>ftum^n\&k. m^^jvcow^^k^ 

^^mk^^^m^^^^M.^umLtc.mmm^o 

[000 1] 

1"£CMOS!i|3S0B££/&-f £CAD (Comput 
er Aided Design) ->^x^(C^li~6 h 
<DXhZ> 0 
[0 0 0 2] 

m^n&m cMostiisy-h (±;i>) tail 
m co^-^mm^m^x^^k^om^m^^ 

^i--5o wOfcifc, CMO SllaS^— h (-fe/lO xmrfL 
[0 0 0 3] LfrLK&b. CMOSttSEJ&riSffitf) 

mmmj£<D2m^ttmLx^ $.t^ y-Y&Ri? 



[0 0 0 4] «5»**W***©«#£B5fc*KC 
MO S S6310KOSJS®£EX tef&Sig*! £ T $ * 5 * 

cMosnaisiKoikiVicac^^mcftT-rfi. - 

[ooos] -er-e, SKfio h7>^^ 
>-is* * k mmcom^ y ? ? k (o^^mm-t^ 

6 2 1 2*^«(CBH^$nTV^ 

[0 0 0 6] Ell 6{Ct*5fcft«-efcS»BB¥9-4 6 2 
1 2 ^«LO^ 1 <D^m<Dj&m<Os< y V T IU& (4$f^¥ 
9-4 6 2 1 2 Si 1 ) Stt^-To 9 . 10. 11 

RXfl 2ttftattOMOS h7>-i^^^-e»J«$ttfc^ 
1 3t*iKBHiffa>NMOS Yy^is*?. 14 
MMOPMOSb7>^^, 1 5ttiSR8fiff<OPM 
OS h7^^^, 1 6l^^il{KcDNMOS b7>^ 

?xhz> 0 cLft-g-a* r i j , icLft^ roj -efc 
t^wwo, io. i ixt;i2^S)ffttit* 

£ 0 ^^<-^9. 10. HS(;i2|j:fiHfitE^ 
MOS ^5>^^-e«^$i^TV^Sfe^^)(cl J E:^o«lfpJS 
flEtti$V\ &(C, CLfB-g-* 5 roj > *CLffW 

r 1 j h7>^^13, 14^IK 

««i:iot^WW9, 10, ll^Lt/12^^ 

{c*5v>t(l &8im<oY7>isx? i 3rtji 4&mm 

£tiZ>^k\c£*) (&mm<0 Y7>is*9 1 4 
0, l l&tfl 2SriioTGND^SKix5y— ^SStttt 
[0 0 0 7] 

B§5|i9-4 6 2 1 2#<^^I§11^^^7tIh3BIC^oV^T 
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tt, KH*h5>^^ 1 3&tf 1 4co*#££\ 
10,1 l&lfi 2(D*#Slc^to*-C»a^t-*-5iM? 

5 &5MSfc5o Sot, 

i 2*^«{c*5v^riB* , t-s*i6-e«. ue^cadv' 

So 

[0 00 81 S2C, frfcfcfcBMKb^i'^** l 3S 
tfUt, KBHK h^S^** 1 3M1 4 

io. n»t;i2it««t5fc»©*fe4* 

XtFJi3*LfcJ|2 0lB«j{iL, BP*>*frfc*h9>^^^> 

5 2 ooMH rt*c*>5. 
[00O.9] 

[ooio] »*3KHc«S-fe^«*i/^^A(ctix 

* * p - 9 *»s«r*rj»*c# ? h-r *««eik 

[0011] [B**2] W*a2*C*JV^-C«, b7V 
»flMWcat<5v^-cll31H*<o#y- KOflTWIttrlUHi" 



[0012] fMW2K«Si?/MSlfti'*^K*n 
6:t^^ 9 *fc, W**2ic«5-fe./u«Jft^y 
Ci*"C#, B*Klf«cSli-6i*IB«:fflB-r*ri:*s-e 

BMW 3] «**3»Ci3V^tt. «TlE-feA'<0«***. 

Xtt»**2lce«o*>Hl»^^^ftli«i"6. 
[0 0 13] W*3Jl3tc«5-fe^«*^^y^^J:ft 

3 r »**3tc«6-feyHtKI^^ 
[0 0 14] [111*314] !MW4tc*5V*Tra:, suEM 

[0 0 15] [1)1**5] BI*Jl5K:*v^-CW:. MrBBf 
4: 1 XttJMW 3 KEtt^^M**^* 

[0016] [»**6] it**6tc^v>ri4. Stem 
«o«-*hmri4. ^yKE«s*u ^-^KSESft 

r 4: £ KM* <b "T 5 if** 4Xia»*«5 tcEtt^-fc: >M1 
ifci^T^SrftflWSo «MW6fcff5Hr>MtlJU'*7 t 
-MCfcttlJ. ff**llc^5ir/wg^^^^A<h^O 

[0017] [it** 7] »*qi7^i3V^tt. StrE^ 
ftSftfct^HIWilctt, » l OA^ffi^F^iS^fiSo® 1 

f ^ >-^^ 9 x-mtfLZinzn i ^iEi5S<h®BSte 
2 ^ xmj& ztiz>%z2<D\Bimb 

tc««ESti. *2(DA** J f-^8JEISioiHlKi:«rE* 
2<OEK^KHffi<oSl3»m^ b7>^^XI4SBB 
1^1 2 f ISO h 7 ^ y ^ ^ (c»^ti5 t;i/ 

3fcE<ft^"fe^«*^^^-^4:!i*i"*« 
[0 0 18] &&m7 \ZL&Z±;i>ai&isX J rMz£ti 

(J. IS**1^5ir/Wgm^^^^i^^^^# 
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mm.<o h 7 tmmn&w^&v htitc—mjm 
m$c®<DHam®.<D h ? > * 1 1>> $ nz> n a n 

[ooi9] m-frm&^&tt^m.Ws^T-Mz.&ix 

li. m*m 1 UH&5-fe/ugm->;*xi>, i W«©Sb*«r» 
«*iI©i6BMi:<0 h 7 * t *»e>irit$il5N AN 

2 x \tm^m 3 tcis«©-fc/wg&->;* x a £„ 

[0 0 2 0] tt#S9»c«5*/i**S';*x.kfc.**t 

[»*Sl 0] 0{C*JVTtts fiJSESSSnfc 

©ir/pg&->*xA£gt»f:-f 5„ 

[0 0 2 1] ItJfcJll OIC'H^-fe/UgJft^^^AlC.tJx 

[it*Sl 1] §S#gil lfc*JV*TH\ «riErtgRfS^-» 
75>b — ■lifO-fe/i'^iltR-r-S^Sir, ls]2grtco-fcA-<Og# 

jft x *n -o xmtz ttmmiBii&iim * a ^ r * /mi&# 
a t %*rr $ r t z&mt -r sii^js i xttit*^ 3 k 

[0 0 2 2] ifrsfcJgl 1 izmz-Z/l'Wi&i'-x'r-klz&ti 
tf. ii*^ii^5-fe/ug^->^x^i|si«cogb^%# 

t mm-r zz.k&ftmt'tz 3 ice*©* ^ai* 

[0 02 3] IMfS 1 2 «C#,5*/Wg&^;*.x-MC < fc*l 

i&mm<om 2 mm,m<o h 7 9 -cnus £ ixs ess t 



K ff*:^2XlisS*«3(clB©£Dir/ug|fe~>^xA^ 
[0 0 2 4] ffiXmi Slzmz-tjVW&isXT-MzXti 

tSr1*iat-r«.iS*«l, ig*«2Xllif*^3lc|B® 
[0 0 2 5] 4«c#5*/wg&v-;*x-M;:J:*L 

-t-5!S#JS 1 Xliilt#^3 {cIEg^-fc/wg&^x A£ 

[0 0 2 6] m#mi SK&Z-Z^&UTsT-MzXiX 

5rti ! T-l5„ 11*^1 4lc#S-fe/wS^->^ 

— fmm<033-y h Ltlo^JS Wt 5 r t is t ^ 

[0 0 2 7] [|§*^1 6] gg*3Sl 6IC*3V^TIi, Wl 

&mm.h7>-i>x?z*7-ri>z.biz£'z>xv-?nffi. 

[0 0 2 8] Sf*lll 6(C^-5-fe^g^v-^xA{C,ktt 
[it^i 7] fi*gil 7(c4oV^TI4, lH]!SrtcD-fe/K7? 

> v 5 ^. * <fc e>«^ $ ix^> -feyu^^g $ ixfc-fc/Mi ffi i: 

[0 0 2 9] fS*«l 7tc#5-fe^g^&(wiJx«. 
1 (c^-S-tr/ug&S^ir ^ t P«©am^r#^ i 

[SS^18] IS*^1 8^C*3V^TI4. lel2SF , ?©-fe/u© 
ef^©«#fS«i:, tt«£j«-r$fc»{>fci65*4flra 



(6) 



ftBB 5 ? 1 1 -282 8 86 



[003 0] !i#gt 1 8 fc«51r^«lfcfrftK*fttf* 
9] 9K*5V>-Cil HBrttfHz/KO 

[0 0 3 1] 9i:«5^WB^7AtE 

* w^/u^Ei*£ftfcH&i*«i:. JJf*©flHH»«i. 

Mtt b 9 ^ ^ * # ^ & « J* £ ft 5 * ^ Sft £ ft 
fcir/Wt^L^A^ft. ttSrJe<&{HH* 

»ft*»mi:, 0Krt^^/uoe#tftx.^^fTt>ft5w 

[0 0 3 2] »3ft^2 0^#'5-fe^««l^n^7A&E 
f»LfcE»&<*fc:J:fttf. BI*3K2tc«S-fe^««'>^ 

[00 3 3] 

ant wt&<Difcm®m*t>. mm<Dm-&zm 

[00 3 4] A ASftaisJK 10011 IJEfflHlK^^ y b 
y * b (y- b ^</HiI@B) "Cfc 9 h * * ft 
ilOlll ^^>/WWrJcj3V^T^«f|5^e>4-x.bft5 

t;^S»SJifct;V7^^7!) (*AH**R) 
fcrj^IiSlEJSg 1 0 5ft** >v<>f ^lC*5^T%5»fcy- 
y h-f-6-fe/Mc«#lJI*>bftfc«ra«*3glelK 



by* b-Cfo£o 
[0 0 3 5] A^lEKl 00^?^tt»l 0 

y-K^KS*ft5«*«S:3»UJi-6. ^UT. rtfffll 

^afgio2^ffl^ fip*>^*>^>ri*^*5v>-cit 

•fe/u«»*a 104 (ca^ $ft. 104 
n gE#i&s[aKrto#y-K«cis:^$ft^m^(-<t 

*y b^-f y 1 0 3^bSt/ffiUT. ir/K£>e#& 
ffl^WiaislK 1 0 5 . W*hx*>'<4l%<O t J—*Wi&t: 

YT%&mkmm&<o*y b v * b^m^i- 
ftseixsiw-t-So 

[0 0 3 6] r.cD.t 9 JC. m 1 C^fCADy^fAC 

CAD^^A|cA*"t-«iaKflM(l***y by * h-ew: 

RTL (Register Transfer 
Level) UmT*hZ>ZkX^mirZ> 0 
[0037] R T L 1 0 611 g£#[H]&g<DR T LEi£"C 
fct>. ^^^fttlO lil ^^>^>rB*(C*5V^T 

^»^b^^bft53f^oif#«*^fe9, y-^^^ 

fy-Y^y 10 3li^*W^B*^*3V^-C*»«cy — 

^msitSr^y bi-s-fe^«»*ft^^7-f ^9 y 

^^ytfc^ m^ttaiHiKi o 5»^^wwi* 
**«ewm>**> y^ b-Cfe6o 

[00 3 8] RTL106^ ^^>/Wt»t^l01 
^?!)i03i*, »I@8^*¥S l 0 8 {CA^ $ 

ft. ttik9iaa«d»« 10811 r t l i o 6 &%&m 

&mc£ b y ^ b — tSBBi"5^ 

{cisv^T^a^y-^flSESr*^ ht5t;v^ffiLT 

[eisgrt o# y - Ktcis:^ $ nt-m^-m^s^ it, y- 
b-rsfcfeo-fe/wsry-^*^ b^ 
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[0 0 3 9] El2«C7^f RTLlEa^A^-r^CAD^ 

r^J:^:, 02i:^tCAD^7 

[0 0 4 0] m lRTJm2\C7ik1-±;uW&i/x"r 

AJ*. ^n^AiU*^^!) (RAM. RO 
M) . 7n^b~r^^ (FD) , s^—Vf-i*? 

(HD) . 7t^^^^ (CD. DVD) , ftffi^r-Y* 
t (MO. MD) . iB«T-^<ci:OSSS!lftl-Si3 
ti5c EI3(c. *^^Oir^(0^1c0j[5SSl?r^i"o IP 

^^y (-fe/Hflf«) t&5J-^*^h7>f^7Jl0 
3 Cig&Sii,*: y — ^«at*r*«ic* s> ht^t^i 
1 <0®^EI^r^-ro 

[004 11 83 (a) Xlfl3 3 (b) IS, t fcl£2A 
*-eitUA©^^f^j/^miy-h (static 

gate) ^LTV^o Bl 3 (a) fd^ol^Ttt. fg 
lOAMfl n p u tAliifiHfOPMOS h7^ 
(pmos Low Vth) -Ctg/&£ 4x5^ 1 O 
BBl 5 OifiHI^NMOS h7^^ (nmo s 

Low Vth) -?ffif&£i%Z>m2<D®mi 5 1 tlC 
&m$tl. H2<DAA« : f Input BttfiHttOPM 
OS F7>v^^ (pmos Low Vth) X'ffirfL 
£tlZ>m 1 O0B 15 0 i:Wf^NMO Sf7 
* (nmos Low Vth) T*9tf££tlZ>f£2(Dm 
Kl 5 1 £iKWfii<DNMOS h7^^ (nmos 
High Vth) 1 5 2<Dtf— }> £ {C^f^$*b£o * 
fc, tBM^Ou t pu t ttffi 1 OBIS 1 5 0^2(^) 
BR15 1 h&mWtZtlZtiiJiS-'Vl 5 3lc»«Slx 

TV^ 0 

[0042] r r.T\ g| 2 OA^JSr I n p u t B iCA 
TOJ £r«;&-f <5£. iSSSfiONMOS h7>v? 
^^152 teig^r (5*-7) It, tBrtS^-O u t p u t 
tC«ffi^{f# r 1 j ^ffi^$tte o iSSIIONMOSh 
l 5 2^siBWr LfcfcfcfC fSlfi 

^fe«*«ffl^ss^^oy— ^«atd^a«-* * ^ 

#><57)>ib. Sl©A*»^InputAlctt: roj x« 

r i j fljftOA*«**«l»**fCbJ:v\ ft*, Mi 
5 0(c^1S»cofi»ffiOPMOS f7>y^^ 
^. B2COIHJK1 5 lJClHSftOflStHffi^NMOS h7 

■ttONMO S h7>'^^ 1 5 



ffi^NMOS h7>'^^ 1 5 2 ir 
Bl5 0&WHi3§l 5 lli^J:9*h7^^M 

[0 04 31 03 ( b ) {C&^Tte. 31 1 cDA^g^f I 
npu tAltilSlfi^PMOS h7>^^ (nmos 
High Vth) 1 5 4©y-hifiHfiOPMO 
•SK9>^** (pmos Low Vth) T*«/££ 
*LSmi<0IeI&l 5 5 £{£BlttcDNMOS h^V^** 

(nmos Low V t h) fidcSnSf 2 OEIK 
1 5 6 £ (C^SIStt, 2 (BAA«B- 1 n p u t B iHS 
Stt^PMOSF^^^^ (pmos Low Vt 
h) Ti*$'il5»l<DBBl 5 5 tfi»«ONMOS 
h7>^^ (nmos Low Vth) "e#l/&£ix 
3g|2CDte]&i 5 6<b(C^$ix5 0 artHHFO 
u t p u tltXl^lBlBl 5 5 ^^2(00^1 5 6<t7)* 

[0044] :^-C, ^ 1 OAA^Sf Input AICA 

r i j zmm-rzt. jsiwopMosh?^ 

^^15 2^iS»r (^-7) LT. fflM^Ou t p u t 

(ctttu^fs* roj ^m^snSo «(DPMosf 

7^^15 4^1lr (*:7) Lfcfc&fC. 

tlZ> 0 roi^i^ iggSfSOPMOS h^^X* 1 5 

I2 0A«^ Input BICI* TOJ XI* 
r i j flmoA*«-8-^W«SStfCfeJ:v\ K!i 
<7)[e]&§ 1 5 5JC|j:18»<Oi6Hfl|OPMOS h7>^;** 
3!2<7)|E]3gl 5 6tCtt««0{gB8ffl[<D.NMOS f7 

ifiOPMOS h7V^^ 1 5 4^(Os<*&—ok I* 

i^)pmos h^v^^^ 1 5 4&m\zmm -r 

B 1 5 5 28ttflsltel 5 6ll^J:7<i:b7^^^«^ 

[0 04 5] ffl 4 fC. *38W<D^ 1 <£>*JS0i]£, 0 5 

*Hl«l«:-tn-€ftt*i-o 84, [2)5&tf[§]6lC*5V>-C. 
0 1 -e*tCAD^rA^rt$*A#tt4HB-eR?B 

7*20 1, 202&tf203£ («T. D7!)^7b 
^^^rD-FF^ieai-r -5) . 4»NANDy-h2 
0 4, 2 0 5. 2 0 6X^2 0 7 75^tS^c$nTV^ 0 
fiP%> D-F F 2 0 1 <Dtitf)kD-F F 2 0 2<D\&?)b 
^NANDy-b2 0 4CA*$^ D-FF 2 0 2C0 
tB^)<bD-F F 2 0 30Hi*^>NANDy- h 2 0 5 
{CA^^tL. NANDy-f204tNANDy-h2 
0 50a3^J755NANDy~ h 2 0 6 fdA^StU NAN 
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DV-h 2 0 5 0tiJ^i:D-FF 2 0 3(Offi*ttfNA 
NDy-h2 0 7 1cA2j£*tT^5 0 
[OO46j04(2. ^^>xWWpiC*5V^"Cy— ^Sft 

E]KOl*ffi£*i- 0 IP*,. D-FF2 0 1. 2 O 2RXI 

tizmfccom^im (^>/v«iioi) k«s 

L> H4«C«£ft5«aW#«*IL D-FF2 0 1. 
2 0 2X1/2 O 3C0#^OtB^ffl["Cfe5^Xtt^^>^ 

y/^ttiioi) Ht roj m^fr*x.biitcm& 

[0 04 7] N A N D y — h 2 04, 20 5S 

^2 0 7lt Sl^NAND^- Kt-flldcStt, NAN 
D^— h 2 0 6 {2^5 2 ONAND^- h £*lTV^ 
6 0 05 (a) icSSlONAND^-h&^U El 5 

(b) (Cl2(DNANDy-h^to 05 (a) \C7jk 
^ix5Sl^NAND^- ML ffiHfiOPMOSh7 
y^^ 2 0 7, 2 0 8 jS^iffi^NMOS h?>^ 
^if20 9 ^ KRMiONMO Sh7 ^2 10^ 

«b«i££*i6o »l©AA«HfAl*WI©PMOS 

h^Vv^* 2 0 7 coy— h^gilONMOS b 7 > 
^^2 0 90y-b^(cSgS$4x, S2^A*S^A 
2 75MSmii:cDPMOS b^^v^^^ 2 0 8£Oy~h^| 
MONMOS h^>-v^^ 2 1 o^-h^i:ft^J 
*U fiSf^PMOS V^^i/*? 2 o 7oy-^xii 

KW^iriSHtt^NMOS h7>^^2 0 9©KU 

^^xi^y-^<h 35^«£ s n s y - b^mmmco pmo 
s h^:^** 2 o soy-^xiiKWy^itsM^ 

Outputs fdSfiig^ixTV^o 
[0 0 4 8) :©J:^:, ISSUE F7>y^^ 2 o 7. 

2 o 209 nmMmmmcnv hti. nmm h ? 

y^^ 2 0 7 N 2 0 8Xf2 2 0 9c^{5Jtl^ h7>^ 
^SrffliaLJ:5i:t>*^*ia«[h9>^^2 1 0 4ri§ 

*2i ozmrnvtm (*7Vtm u:-mtf> mmm&m 

5: irSrSLTV^o 05 (a) t£*5V>TJ2. 

-YWMdL AMi^A2i:il roj m^Z^Z-ZX?^ 

1) l-t5c tHf h7>"^^2 0 7, 2 0 8X12 2 

0 9i^*ii«s xnmmvtm fr^tzm) 

7XU 5 2 0 9^cDA*^Al{Ci2 l"oj {§-^XI2 

[004 9] 05 (b) 2^NANDy- 
Ml, KHfOPMOSh7^* r 2 1K 212 



NM OS h7V^?213, 214i^ 
bmj&t$tlZ>o Sl^AM^AlOTttOPMOS 

h7>y^^ 2 1 KDf—hti&mi&ONMOS hy> 
is*? 2 1 3 0^— b£lCffi«E$*K m2cOA7^^A 

2*5JEBMSOPMOS h7>^^21 2 coy— ht i& 
BIONMOS h7^^ 2 1 4(V#—Yb\Zffigt$ 
tl, illllOPMOS 2 1 icoy— *X12 

KW^iiBt^NMOS h7>^^ 2 130KV 

S h7>^^ 2 1 20y-7X(j:KW>'i:ffiM : f 
Output t{C&m£tlX\t^Z> 0 
[0 0 5 0] wOJ:5fc % igilh7>y^^ 2 l 1R 

r/2 i 2r±*ai*tt:«^K*t?»ix. &m&h7>'i?x9 
2 1 3xt>*2 i 4\*.&mmfiLM\z.nrtbnx^z> 0 ip 

YJ^i/Ts? 2 i 1X12 2 l 2Sr»Jc5iia-t"5J:p*« 
*i4otv^. #<5fg/£l2. **WWB*1::*5^"C» 
««ffiW^l»it&^fciSBB«b7^^*2 1 

1 2oi*^wi (3t-74Rj») {c-rniL mmmtiL 

tSCt^SttV^o 05 (b) tdioV^-ClL 

/wn#ia2. A^as^Auctt r 1 j ff^-^X, A7^ 
^A2icit r i j ^x^j:?(atsifib7y^ 
7^21 i&t52 i 2(DMjj&nizmmvtm <*-7« 
ffi) tc-r^o 

[0051] 04^m^{cM5o 04ic*5i^T 

12. «ui£LfcJ;?tC. NANDy-f204, 2 0 5. 

2 0 6&t>*2 0 7 12. Sl^NAND^-hfMJ 
tV. NAND^- h 2 0 7 1112 ONAND^- 

Ft*fc5NAND^- h 2 0 4JCi3V^"C«2^2.<OA*» 
lFA2{CD-FF 2 0 2CQtiiM§ Toj J$*A*> £*X<5 

fc^. mmmhy^is*? 2 i otmwr lxv 

[0 0 5 2] Il^NANDy-htfc^NA 
ND^-h 2 0 5 {C*5l>Tf2^ 2 (DAAWA 2 (CD- 
FF 20 3Offl^ff roj #A*$*b*fc:». KHffi 

h7>^^ 2 i otmrn (*y) Lxv—fmM&G 

Sb«C*s/ hStt^o iKDNANDy-h-Cfc 
5NAND y — h 2 0 7f;i:^Ti2|g2(7)A;^$H L A2 
tCD-FF 2 0 3cDffi^{f^* l"0j ^A***tSfc*> 
SHfib7>^^2 1 btfXBr tty~^t 

[0 0 5 3] !2^NANDy~htfe^NANDy- 
h 2 0 6 tC*3^T«:S£ 1 (DXttft^A 1 CNAND^- 
h2 0 4Offi^{ff r 1 j a*A*<S4V ^2£OA7^S^ 
A2CNANDy-b2 0 5^)UiAff§ r 1 j 
tlZtift. &m$S.l7>i?X* 2 1 1X^2 1 2##tc 



(9) 



ttM 1 ? 1 1 -2 8 2 8 8 6 



*5, 04^*5^X12, D-FF<Dtilt}Ut: ft 
YKiioi) kVittK D-FFClii^if^?^ 

[00541 Bl 6 Id, D - F F (D <fc 9 fcffiitSH^^O 

Sj5r*tf>«#flMR (***'<>ftttfil 0 l) ^-r^nis 
«Sr*-r o H 6 fd^-ffftSlHj&te, m 4 lc*-nasisl!8 
(DD - F F i NAND^- b i ©IBlCAND0KS:#A 
Lfcfc 6o *#«}lciB^<6i:. D-FF20 1 <D 
U^AND^-h2l6lcAASn, ANDy-h2 

1 6(OIB^NANDy- f 2 0 4i:A**tl, D-F 
F 2 0 2 ©UA^ AND^- h 2 1 7 CA* AN 
D^- h 2 1 7 0>ffl*flSNANDy— h 2 0 4 i: NAN 
Dy-b2 0 5ICAA$^ D-FF 2 0 3OtHA#A 
NDy-h2 18(CA^JiX> ANDy-b2 180ffi 
AiSNANDy- h 2 0 5 £ N AND y — b 2 0 7 {CA 
^^^X-C*5»9, NAND^-FOt*ttB4 ££<WIU 

[0055] AND y — h 2 1 6, 2 17W2 180 

tand-by(fWWStl5o ~<OStand-b 

yimtt roj «»#*»Sft5Ci:fc:J:«K an 

Dy-h216, 2 1 7&U*2 1 8<D*tl*:tl<Dtitfm 
TOj «#|£B*S*U ANDy — h 2 1 6, 2 17S 
1/2 1 8^tBAlc8«Sn^NANDy- h 2 0 4. 2 
0 5&tf2 0 7^0A* J ll[BPt>^* r >'^»IC33V^-C*f 

[0 0 5 6] 0 7 1:, *55eBOfE4<o3IJSW**-ro H 
7(d:fc5V^Tt>, 04 £|i=?M£fC, ait^tCAD^f 

Ktt. 3iW^t>#tD7!)7/7P77'2 0 8, 
20 9St/210^ («T, D7!)^7n^^ar 
Y>tt#D-FF£fSidiT5) , 4 {HON AN D^*— h 
211, 212, 213 Rrj 214h ^^^lSi 
*»b«fiESiXTl^o C^H6(C^i-[El?Si^s D-FF 
^^f^tt#D-FFtfc6jSt, 

[0 0 5 7] H 7 ^-TttaiHlK-Ctt. **-V>tt£D 

-ff^*— >siK$<xt:v^-6 0 m7iz7jk-r^m\Bi& 

(DAflcWWfiKSriB^S. ^*t^tt#D-FF 2 0 80 
a^t^^-^VW^D-F F 2 0 9<OtHAt^lW 
ANDy-h2lli:A*Jix, ^-r^f+tD-FF 

2 0 9^tfSA^^t>#^D-FF 2 1 0 Offl* £ # 



SlONAND^- h 2 1 2(CAA$*U SlONAN 
Dy-h2 1 1 i^lONAND y — h 2 1 2<D\tit)tf 
i2(DNANDy-F2l3i:A^^, 1 ON AN 
D^-h2 1 2(DfflA^^rt>'WlD-FF 2 1 0 CO 
ffi#£#*l ONANDy-b 2 1 4(CA2>£*X, 
y 2 1 Sri^^rYVft^D-F F 2 1 OO^^r-V W ^ 
*g^S I tC^gEStV, ^^ft>#tD-FF2 1 0^ 
^VT* hS«^^t>ftlD-FF 2 0 90** 

^^>W§D-FF209 
O^^-Y^T-? h^7i^^r^>ft#D-F F 20 8(0 

[0 0 5 8] H7I4, B4tEI«fC. X9>sUft\£# 

D-FF 2 0 8, 2 0 9&TJ*2 1 0 coffin 12* * W< 
-fB#^<tS^A*«-5-JctBSL. H6^*$ixse 
aft#»*tt^ ^*t^D-FF20 8, 2 0 9S 

t/2i oo#/rota*«-efc5^xi^aA*fS€-i:u 
r roj m-§-^^^btt/cS^o«-y-K(c*3ttam^ 

y##D-FF20 8, 2 0 9at/2 10^«IO*> 

oi) it, <r^-ismwi£nt^ 
^t^gBctoT^^'y 2 i 5^e>4x.t>n5-^t 

^•y>WlD-FF 2 1 0(D7^rt W>^S^S I fd^l 
9 5&tf 0 ^^tt*D-FF2 10tt^*t^>'S 

{C**^>T<? Mig^SOa>b*3r*>'f*#D-F F 2 
0 9^^tW^SICS^^ o P3«i£, ^^r 
t>W#D-FF 2 0 9!**** W^S^S I tc£|9 

£ H^SOri^^^^ft^D-FF 2 0 8^^ 
W^SIIcSjatf, *3r^>-tf#D- 
FF 2 0 8tt^*tW>*f-S I tcai^j^StlfcfS-i- 

75^i3^*ix/«eV>ffe(D^^-y>'#tD-F FO^^rir> 

^ySfS I Ki£9&a>o 

[00 5 9] :<DJ:9(:, ^tt£D-F F SrftJffl 

D *-&m^j£-rz>z.bfrx*%h 0 NANDy 

— b211, 212, 2 13W2 14rt(D^O|5S9 
{fih^Vv^*^, y-^ISSIES:*s/ M"S*:»IC^^ 

[00 60] &-hRWLfcJ:3«c % HiX«H2tcj:* 
CADy^r^C<tixll (H5tc^-ri: 5*ffifiB®0 h 



(10) 



ftfflW- 1 1 -2 8 2 8 8 6 



[0 0 6 1] 0 8tC:fc5^T. IK] 1 T^lfcCADy^r 

I£#!&51[eJS§cD* yhVxh (y- b W^ttaiSgS) 
"Cfo^A^^^IslSSl 0 0 ^^/^toltSP 

3£, 0i;m0 2^^CAD:7n~JC;fcV^Tft*£ 

KtiBfgi i 0{ca^£*v£ o rtSMBSHfci 
o 9 nmm ltzx? ^ A^ttaiaK iooi^?^ 

^102 X140 2 [c^-r^SlHlSS^^©: 10 8 fc*SV* 

ttr, sKSB^ai i iwu *»EiK*tH#»i i 
o^c^v^TaSu J ^±J^nfc1i^o-fe^^^^ r£#cD[Ej3g« 

i o^c^v^-cpt- J (icD^r7^5ll^tl^±^^c^ N 

0 9i£*3V^Si9!1-5o 

[0062] r<D£5t^ mi tc^-r-fe^atift^a i o 

4 14. ^&EHS«Bi^»l 1 0, BR1X¥S1 l IX 
tf»2 0t;ul*?ai 1 2 4^5)«ritSft, *rLW* 
y b»^h-C*>«a*MH*10 5*:lil*i-«. HI 9 

09 (a) 14, NANDy-f^^ilElK 
£r^-T 0 :(Z)NANDy- H405 (a) T?*tNAN 
D^h^l^Ubyy^^M^lt^^ l£ 1 cd A 
^StAl 4S20AMW24WfOu t p u 
t^^U fflfiOPMOSh7>^^ 2 0 7 x 2 
08h iSBMSONMOS h7^^^ 2 0 9 4, 
ffiWNMOS h^lsi/X? 2 1 0 tfrbffi&ZtlZ* * 

>i/x*2 i ozmm -r*ui. mmm&mfrb 
>^ma^7<t}^A i ic(4 roj ft-g-£r# 

(*7> -tZ>&2i&ih&. «ot, MilJB9 (b) tc 



1 OgB^W 1 ^NAND^ — h(OfHl <DA 

M^Ai-^jn, «**t r i j ictttttfftfcns 

fg 2 OKflgW 2tfNANDy-K0»2 CD A^frSB 1 A 2 

(*7> t^r i:^T^ftv^fc^6^cm^lfl;^a:ftW i 

t^"C#ftV\ — NAND^- b CD 2otDA7jA 1 
£A2tt»3ttlc«ffiT*!K taS^A*«#d«*KI* 
HTfc-t©a*«*o«tt2E*>bftv^ tr-c, NAN 
D b <D A*/ «KF-H&H $ tt 6 iE^cDS # jft x £fr 5 
wi^pTIB-Cfc*. r<Dip{clfe3SW^«ftA*^ 
LT m 6 (O TJim+k&ML* ixitm *l»4rSg«i- 

[0 0 6 3] rcDfc°VcDgJfe^Tt>n^mcDNANDy 
~b£09 (c) tc^-To 0 9 (c) 1:1*5^X14, 
tt r 1 J tc:tt«^«fciX**2<OEIftW2 36«NAND^ t 

#fig2 WciX 5 |g 1 CDSE^W 2 N A N D ^ — h CD^ 2 
(7)AASrA2- SMfcSixTV^o r<7>J:5^.*56W 

#&;L<D^ft£>-f, VXDWt&famZft? Zt\c£*) s 

[0 0 6 4] 01 O&t>*0 1 1 ^H^cDir/WD^ 2 
OJ^SBI«:*i- 0 01 0W@l llc^T. 01. 0 
2Rt;@8-C^ty-^^5' h7^^7 l J 10 3fCg» 
Snfc y — fmM^m^* y hir^>±^com 2 cDMS 

0^^-To 0 9^t/0ioi4, ^ t^^-r-t*^ vtwifo 

[OO65J01O (a) (C^V^TI4, ^n^^MS^-C 

05 1 6 OcDy- h^r^t^ y^S^S 

OSh7 ^v 5 ^ ^16 2 cD-y— h i: Ig^CCD 
AJdittlo^F Inputl, I n p u t 2 • • - Input 
n (nl4IEcDS3£) ^S¥flfiffl(D h 7 >^ 
I(Z)NMOS h?^? 1 6 3. 16 4M1 65C 
J;oT«^Stt-5EKl 6 l{c^jgE$ti, ^y^-Y-^ 
ffl<D h^^^^^-Cfe^KiaMOPMOS h7>^^ 
1 6 0 6 1 i:tf«Bc$*L*y- Kl 6 6{cffi^ 

SfOu t p u td5««SSix5i:*^«^*at/- KC 
l^jR$tt-5 0 ft^ 010 (a) _b-CI4[E]5S 1 6 1 
rt(:ii3i©BtffflofiHfioh7>^^ 16 3, l 

6 4XtM 6 5<0*a*E«SftTV^j&^ rcDfFtt^cD 

ft*E£*l£/c#>K. 3fl<h«4PS^tl-f 3l*lOS^ 
[0066] 010 (a) X ? icm^tlX^^ 
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#C&^£ft3t£Bgffi<DNMOS h7>"^^ I6 2li 
«V*»&fc*>5. 010 (a) IC«t^t5*y^SI» 

iy-f©»Mtt«t5. *n roj £ 

*n:y*^cK«c««Sft*SBMl 

opmos i 6 oasaes (*•>-) its ® 

KC i*c*ttSftfc««a^to**«#SftT 
v^-f*ilcL-CtUJA«TF»cM:«*|i r i j *UJAS4x 
-t LT, ^o^^ff*^^ r i j ir/^C^ia 

7>^^16 0M U SSOAM^ I 

n p u t 1 , Input 2 • • • Input n ^^)AA 

CJ:oT, KC ilc*«3ftfcft1l(W*<B 

[0067] Hi 0 (b) JiEUfcHl 0 (a) K 

H-cfcSo ^n y ^fg#4>3&s roj + 5 

*5*«y — kc i ^«js«fi:{c3t«stt5^xii«iaf» 
«y-Kci(c*asixfeftw* $ *o**«flF*tt. * 

- hfiDfPffi^^^-X-Cfe!?. «*5f*«y-KC lK3fc 

m * ftfc«<8f kms# £ ft s a>x i^s^mfi:* -ct^m $ 

ft£ e 

[0068] 010 (a) C^Wtv^ISiy 

tty- K«c^«sn^«^tt«Six5jS«^«:^Six 
5o ^ot, 100 (a) (C^f ct 5tC N fftffflOb? 
^^^ 1 6 3, 1 6 4&t*l 6 5&{B;H<ifftf>NMOS 

»5:im5, — *\ /9f^ffl©h7>^ 

* 1 6 0£ri§gSffi£>PMOS h?^^ LTV^O 

36 U r^r/y^-v — i 6 o&mw 
y -^msESr*^)(-^ ^ b-r s r t &xz s« 

[0 0 6 9] 011 (a) (£*3V*-CI*. ^oy^SK 

os h7>^^ 1 7 ooy- hty^-r^ y*&mm 
b (omrfco^mitco tz & \cmm £ ft p m 

os h7>^? i 7 2 oy- h^fcSSfcSft. «»o 

JKt}t^-=t- I n p u t 1 , I n p u t 2 • * • Input 
n (nttlEOfi*) ^ffffifflco h y ? XhZfcffi 

tOPMOS Yyl/i/*? 1 7 3. 1 7 4W175C 
£oTffi/££ft5lH]*§l 7 i«c««$tt. ^U^ir — ^ 
b^>^^fc5it^M<£>NMOS h =7^\J>^$ 

i 7 o^eksi 7 i t*s*tt$n*y — ki 7 6icai^ 



ffl^Ou tpu t^««S*t6fc*JC*«f*tty-KC 
I*«»«3ft5. 011 (a) Jb-eiiHBi 7 l 

3 <@cDf¥faJB<D{£g§fitO h 7 * 1 7 3 , 1 

7 4&t;i 7 5 0*#E«$;h/CV**^ r<Df¥»B<D 

*3fc£ftSfc»tc, 3ffliB:l8b*t-f 3ffl*»0»^ 

[00701 01 1 (a) iZTrrf&itzmtiZ&tlX^Z 
y-btt. 011 (a) hiH«IC^>f-J-S 

»KteJB$ft5{£Mffitf>PMOS h^^** 1 7 21* 

iv^fcifes. 011 (a) [ZTjk-ry^^^ y?m& 

[0 0 7 1] Wy?m r i j irtcj: 

9> ^T3^^ffl^CK{cS«K$jx5ffiHffiONMOS h 

5^?i7o*»a (*•» it, «ww»y-K 
roj ^^5r<b{a^ ^ns^as-r-cKtctt 

aSnSiSBMKONMOS h 7 1 7 0i)W 

(*:7) aftOAASf Inputl. Input 
2 • • • I n p u t n— (DAMt^<Dm^?12:lcfctX\El 

ssi 7 irtoirffiffloiBHffi^b^^^^^aja 

[OO72J011 (b)ii,. ±8S Lfc0 1 1 ( a ) fC 

^i-y^-^^ Missy- hnrnftZTF-tf-c 
0r*fe5 o ^n^^fs-g-*^ roj xh^m^^-r^ 
y t mkmv— h <DVtm<D y x-xtfc y> m^mec^ x 

r i j -cfc5PAte*V-?-$ y^iia^- 
ho7 p yft-^7x-xtfc^ «ffif*ay— kc 
i tc*« s ft fc«w^»« $ ft 5 «t»«tt«^* <o 

**«»Sft**^**$ftS. 
[00 7 31 01 1 (a) i:*Wf , $S'^fi»iy 

*y-KJC«ffif^«*ft*a«-C«t*SFft*. S£o 
T\ 0 1 1 (a) (C7^-rj:5tC, ffffifflOh7>^# 
1 7 3, 1 7 4&U 5 ! 7 5 4r<SHfl|[OPMOS 

^iSMONMOShy^^^LtV^^^t, 
O^yft-^Oh?^^ 1 7 OSrJIW (*^) 

[0 0 7 4] 01 3^C^oV^T > ^t;y^ 



(12) 



*SBB¥ 1 1 -2 828 86 



^t5y^IM^-h2 6 2^ ^WW2 6 3 
^Lt$2(D^t^ 5^SM«y- h 2 6 4{Cf» 

[0075] «i©^^5**fflM«y-h 

2 6 2ft, 129 (a) JC*"T^>f-J-5 sf^HUa* 1 — b 

ay— h 2 6 2 ic^thu ^D^s^cK^yt 

t-^ffl<0 h 7 ^^-efc5lSH«OPMO S 

2 5 ooy-h^^t-; y?m$m?—Y<DW} 

ff05fcftftOfc»lcttJBS*l*«BI«[©NMOS h7> 
yX^ 2 5 2^h^CM$^ mk<0\ftm=?l 
n p u t 1 N I n p u t 2 • • • I n p u t n (n HIE 
OSS) a*HHifiJB<0 h7>^^T^5SKI^)NMO 

Sf7>y^^ 2 5 3, 2'5 4Xtf2 5 5tCioT«fiE 

sixsBB2 5 ifc«a«s*t^ ^v^^-^m<Dhy> 

^^■CfciifcHttOPMOS by 5 2 5 0 irlsl 

K251 ir*«««t$n4y-K2 5 6 icffijfcM^asgaa 

$ix5i:*tc«?8f*«y— KC ia5*«**t« 0 *43. 
±*L*:J:5fc:* 0J&2 5 l rtfctt 3ffl<DffFflMB<a4£(H 
t(Oh7^^2 5 3, 2 5 4&t*2 5 5 0**Et 

[0 0 7 6] I2^t; y^Ittiy- h 2 6 4 
k BIO (a) T^^tlS^t^ y^atiy-b 
fcB LTV**. ^D'^iSfCK^yft- 

v^fflo h7>^^-efc5i6HtOPMOS F7>y^ 

^25 9^y- h^-rrs; vtmikmy-hcDmifcD 

^261 oy- h £lc«M£*t (S8fc»l*H^£;h,fc 

W . MOAAiS^ Inputs I n p u t 2 • • 
• I n p u t n (nteiEOg^:) ^MlOh7V^ 
#"C«J«S*t*E«S2 6 Ofc««StlTV^as, fKB&jfc 

8§£*iTi^ 0 BB2 6 0©rt»iail, ^coy 

[0 0 7 7] >f * 2 6 3li, (SRMSOPMOS b 

mos h7^^ 2 5 s^iftm^i^ffissnrv^ 

So 1 1 O t V7 ^ II^It 1 - f 2 6 2 Offi^^f 
tt-f * 2 6 3<OXt)^\^m^. 4^*—9 

2 6 3(oiHA*fw:ti2o^t$ ?*smm#-h2 

6 4 OA^$8^«S£S*x5o 

[0 0 7 8] rojzvic. ^t^s/^I»iy-M^I 



±^RfeCMO S K Srcfr LT««ti-S*tttt K^ J 
JB^itSo 

[0079] ::-c, iio^t; **s*ay-h 

2 6 2<DWmm<D Ky^S^^fcSiSHtt^NMOS 
h5>^^-e«flKSnsiHlB2 5 l £fFffl}7^— Xic 
*5V^T««**y — KC l {J:*«Six*:««rS:Jjrttf 5 

6 20BiAB»ii roj ftajcSE«Sixfc>f ^ 

OPMOS h7>y^^ 2 5 7 #ffi»$ft5fc»-t<Dl& 
Sf^iy- b 2 6 4(C:fc^TfcWffiJBO|pIS8 2 5 

2 6 o \±mc&mm<o £ ns fc£> ic 

[0 0 8 0] — 7j\ **>v<>TB#lw*5V*-C\ ^1^)^ 
7^IISiy- h2 6 2Stf»20^t5 s^fi 

nay- b 2 6 4 -m*tc:/ v <9-*— i?m<o h 7 >i?X 

* 2 5 0RU2 5 9?:OTIOPMOS h9>i/*# b 
7 P yft-vSOh7^^2 5 O^Lt/2 5 9^®T 

[0081] 7^>/w©:^vNt, fgio^>r 
5 i xic*5v^r«ffif*afy — kc i 

1 t£«ifc£ft5«»<&A;&«* Inputl, I n p u 
t 2 • • • I n p u t n (D±Xlcm^-i& r l j 
iy^iTS^ *oa*«#r3: roj Sl^ 
7" ^ y * Ml^Siy- h 2 6 2 <0ffi;&l£ga*$ft;fc-f ^ 
2 6 3 fcfev^Ttt«Jft«tt«Jt-ia«SixfeiftHll[ 
(DNMOSh7^^^2 5 8^ISfr ~fZ>ti 
J>s<-? 2 6 3{c*5V^Tt«««fit^fe»*iHit 

<. K^yiSatwJ:oT}¥A$ti^>'^-^(ci3V>T 
fe !J y K-C#. BK<OfitH*«*tt 

[0 0 8 2] mi 3^c:43V^-cW:. JSi©/<t5 jx^S 
8Sll^-h2 8 2^ ^>/<-^ 2 8 3^LTl20 
^r$^^ffl*a^-f 2 8 4Klfttt$ix-CV^« 0 r 

r-c. »i©^t$y^iaiy-F 2 8 2tt, mi 

l (a) ^$^^t5^^IBiy-bi:^<H 
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— b 2 8 2K*3V>Ttt. ^o^StCK^yn- 

* 2 7 o<oy- htyj-rz ytmikm?- Ycom^<o 
&j£ik<Dtzfr\c&mztiz>i&ffli&<nPMo s b^v^* 

*2 7 2 0y-HcgjS$jx, »A^3»I n p u 
t 1 , Input2---Inputn #fPfiB/8<£> Y 7 
yy^^-Cfc6Er»PMOS h7^^^ 2 7 3. 
2 7 4&tf 2 7 5lC<fcoT*/&£;ix6[eJ2g2 7 1 lC«jS£ 
Six. ^y^^-^fflOh^V^^-CfeeSBifflON 
MOS 2 7 0 t\B\&2 7 1 k&tetSt&tlZ 

7 lWCIi3«t0ffMOh7^^ 2 7 3. 2 7 4 
[0 0 8 3] !20^tv7^SSI^- b 2 8 4 

011 (a) -e»$ixs^^5y^s»ay-f 

t-^fflOh7^^?tfc5SSW©NMOS h7> 
2 7 9 0^- b ^^V^ ^^SSl^f^ll) 
f^<OS^bOfc»iC^«$n^<SBBfl[^)PMOS h7> 

. ftftOAASr Input h I n p u t 2 • • 

♦ Input nri^?ffiJBO b7>^**^«^£ix5E 
352 8 0JC*«S*tTV^*^ ^BS^O/c^, ta^?$g^- 

^SixS^lc^LTWjrV^. &mm<0 hy^iy 

^^•efcSfiHttoPMOS b^v^^ffiteKSix 

10 0 8 4] ^ 2 8 3 II, ^fi^PMOS b 

7yy/^^ 2 7 7*MiS«te««K:Kfi$Jx> (SSHfiON 
MOS h7^^^ 2 7 8a*»Jfemffi«»KEfi$iXTV* 

5. ii^^t^; y?Mi&mv t -Y2 8 2oai^ffi^ 

IM^-?2 8 3©AAi?-i:»«Sii, >fw<-* 
2 8 3Qaa*B^t±«2<0^f:J-S y?m%M>f- b 2 

8 4OA^S^t£&c£ix£ 0 

[0 0 8 5] Hi 3 IC*i-HMfc*HU WifcLfcKS-/ 
fSSi^*JfflL^'b^-efo ; 5o El 1 2 t OffiaSli. Ell 2 

y^^^KSBfiOPMOS h7>^^*Cfc5^t 
5y^attl^->t*)9, HI 1 3-C£JB$*L5^-f-J- 

NMOS F7>^^tfc5^t; yfWXtim*?— Y 



[0086] ::*e, JSio^ts^^Siiy-h 

2 8 2 ^MfflO h 7 ^ tfe5iH«© PMO S 

b 9 Six* BE 2 7 l SrfMB^ai— Xic 

*3v^T«w*a/ -kci (cs^^^m-r * <t o tomtit 

r i j ttto, ftSlcSittSixfc-f ^2 8 
3«C«V^T«*«tt«UE«*ixfcftH(«<0NMOS b 
7>v?** 2 7 8^KK)Six5Ac^«c^:^l!jf^a$Sliife 

ii^iy- h 2 8 2 Rum 2<oyj im^- 

b2 8 4iC*5V^Tfc»ffiffl<0|§]R2 7 l&tf 2 8 0S* 

gl*^&?>ix3o 
[0 0 8 7] — *\ W^B${C:iol>T. %\<T>?s( 
5/^SSiy-h 2 8 2M«2(0^t-; ^1*? 
b 2 8 4'Cli*IC7 p Jft-^^h7^ 
^2 7 0&U<2 7 9 £iS@3«ONMO S b^v^^ 
LTV^£>Tr. ^n^^{f-^-0(C Toj ^LTI^) 
:/ V ^V — i/RKD Y 9 is is* ? 2 7 0RXJ2 7 9 SrJSWr 
$^*i5«crixtf«»«(tt^&*»«ffi--S 

[0 0 8 8] **W<-YB#{c::fc3V^T, $1^ 

j/^Sttty-b 2 8 2<DWMm(D Y7>i?*?-V 
fc-SfiHttOPMOS h7>^^^"Ct^$iX^>[H3K2 
7 1 Sr3fii7^-X{c*5V^rffi^fS®y— KC lMS^ 
*3te«-rSJ:5^«l*i"*i. BP*>@K2 7 
ix**tt(DA*M^- Input 1, I n p u t 2 • - • 
InputnWtTlcflfffl roj 2r-£;L<5 £ 9 

-tOlil^rtt-^l* r i j f lO^tvy^ 

Me^Sy- b 2 8 2 tDffl^tdKStSiX/c-r >v<— # 2 8 
3^V^T«JIB«tel»J{CE«S^fcKPB«OPMOS b 

2 8 3tcisv^Tfc«aB«fl[^b«a«^s«^oy 
-?%Mttm^*v Y-rz^tfc-ezzo ^<o£o 

JIic j: o r if A $ ixfc-Y * fcisv^ fc y — * mSfc 
d5^5>ix5wi^^5c 

[oo8 9] eii 4S.I/EH 5{c^3v^T N ?<<(*r$ 
mtkmv- y zmm Ltz^mom 7 mMm^-To 1a 

14(C*5V^Ti^ ^-^5 y^Stta-y— bT'fS^Six 

Mmffi(-a^^ix6o ::-c> xy—7mnrtiz> 

>^^ic^v^r^^bIHlK^c-^x.e>ixe0^^o{f-§• 

[0 0 9 0] y-a-^ yfM&mY— y 3 0 2, 30 

3. 3 04. 3 0 5&Ut3 0 6l*> ^Jf^fflOF 
7>^?^iK«ttOPMOS h7>^*"Cfc9, A 
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14{C:fc5l>T, PMOSh5>^?3 0 7, 3 0 8. 

309, 3 i oxv3 i m^-^s: seaway- b 

3 0 2. 3 0 3. 3 04. 3 0 5X^3 0 6 0/^ + 
-ism<D&mfe<0 PMOS F7^K^oT^ny 
02S312. 313. 314. 3 
1 5ftff3 1 6 tt^t 5 y ^lil^- h 3 0 2, 3 
0 3. 3 0 4. 3 0 5Xtf3 0 6OftHil^NMOSh 

[oo9i] y^-r^ ytmfmy-v 3 o 2©hmj** 

y-b304^^tv7^ Mf^Sy- b 3 0 6 <D\J) 

f^lr* yfMffiiMy— b 3 O 6coA^(-S^$ttTV^ 
5o ^f^***S»«^-b 3 0 2<DA;&tt^ 

l»7Uy^70y^ (FF) 3 0 0 (DmtiXltm 
W3 1 7K««S*U ^t^^^Sai^-h3 0 5 
iltR6^{Cl7 >yf (Latch) 301 <^ffl^ 

[0 0 9 2J ^t^^Ittiy-h3 0 2RV^ 
^ yfW&Mtf— b 3 0 5 0KO»fPW?jC 
^V^Ti^^^^tl/^ y ^ a ^ >^ (FF) 3 0 0M 
7yf (Latch) 3 0 1(dftS^tl> 7^^^ 
^j3V^Tfi-tjX-en«JR3 1 7 XV 3 1 8i£g$c£*t 

s 0 wOsag3 1 7XV3 1 sis. ^y-^t-g;-e*> 
&\,*xny>c-r$ y?m%mf- b 3 0 2x1*3 0 50 

12 ^f-^ ^^I»I^-h3 0 2X153 0 5(D£lX<D 

A^^iH^i: r 1 j $mf$£frz><ox% m;^^a 

fm^y— b 3 0 2 XV 3 0 5^yft"^ b^V 
tf. ^t5y^I»iy-b^3 0 2Rt;3 0 5OtH 

-r^v^ ysmmmv- nat--< *£JfALfc 

[0 0 9 3] rco£3M> ^y-^ffi^ffiKKttfcL 



y-^«SKo*jy b£3n8)«T3 HI 15 

0 1) 

[0 0 9 4] ^t5y^S»i^-h3 2 2, 3 2 
3. 3 24. 3 2 5M3 2 6I1 ±X^V^^—^m 
(DYy is is* 9 tfSigggfficDNMO S h7^^tfe 
9. ^(OA^g^WffiffiOi&BlfflOPMOS 
^^t?«***xSBK{wA*$ix6, Hi 1 (a) 

j^^t^^iMy-h-cWo m 1 5(c^v> 

T. PMOSf7^^^3 2 7, 3 2 8. 3 29. 3 
3 0X1*3 3 lte^-f^ y^SMMW— b 3 3 2. 3 
3 3. 3 3 4, 3 3 5M3 3 6 (D7° i ;f t-^ffl^ 
HjjS^NMOS h7^^-Cfeot^ny^f|f$^ 
t!«S$ft, Sfc/BB3 3 2 % 33 3, 33 4, 335 
XV 3 3 6 ^ S ^^Sttiy- b 3 2 2 . 3 2 

3. 3 2 4. 3 2 5OT3 2 60fiHtt(OPMOSh7 

[0 0 9 5] ^tv7^i!Siiy~b3 2 2(DtllM 

5/^s«i3a^— b 3 2 3 t y^-r^ y?wtm 

V— b 3 2 4 ttfJ-TS $>^S!f*3£^- b 3 2 6(DAA 
KfflRSft. ^*T*-5 vtw®m?-Y 3 2 5<OW^^ 
^V^S vtm^m?— b 3 2 6^A^^jg£$tvTV^ 
5o *3t. ^V^S y^I»l^b3 2 2 0A*I1 

y ^7P^ (FF) 3 2 0<DH1^« 
tt**3 3 7IC«M*3*U *V-*-5 2/*ffllMW*-]*3 
2 5©AAI^ »tfctoK9 3>^ (Latch) 3210 
ta*XB:«fl&«R3 3 8JcSJ*$n5 0 
[0 0 9 6] /-Y t5 y ^S»iy- h 3 2 2&tf^ 
■J- 5 b 3 2 5CDA*te. [eJ3§<D»jf£E£i- 

^V^Til^H^^y y^7nsr^ (FF) 3 2 0X15 
7 7f (Latch) 3 2 1l«Jix> ^^/^i* 
^*5V^-Ctt-tiX^*t»*«aB3 3 7M3 3 8fC«fifc£ 

ix5 0 r.o»*m^3 3 7xt53 3 si*, xy—ym 

^(r^Ttt^^ b 3 2 2 XV 3 2 

5 0AA**l«ttlCift*^ BP%^#W^*JCi3 
V^tt^t5y^iltiy-h3 2 2XV3 2 5 OA 

b 3 2 2 XV 3 2 5 0^!)ft-yffiOh7^y 
3 2 7XV3 3 0 lc«i»i-*«»««r Toj 

5/^^Sy-bOffl^ff^3 2 2X 
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X*3 2 5tt«*« Tl j bftZo wOfc*. K^i 
^ffltt^t-; y^fiHiy- hint.* 
IfALfcS^lcte, -f r 1 J 

A*>£*x. -Yw<-^^btt««c«flH|[ roj 

*v fiiSHffi^NMos h^^^^^sfemfitwjt-ia 
e$ix5ia 1 2ic^-r^ >'<—?&tizm-rz>o ^cotc 

WWB*«c*5V^-Cttifi5(B«OPMOS h7^^^ 

[oo9 7] z(D£oic s xv-zfm^zmmmGLkL 

[0 0 9 8] 

[Ell] *J6W^*10W3SH«:*'-ria-CfcSo 
[El 2] *»^<D»2 0jRSBIS:^i-ia-Cfe^ 0 

[ei 3] ^^m(o±/u(Dm i os^Ei^^-rEi'efc^o 

[04] *3gM(O^l<O||JfiffilS:^-t-0"Cfc2>« 
[El 5] *58M60»2<D3li8i«S:*-rH-efc6o 

[0 6] *38woi8 3©*jiii«*«-ria^fcao 

[0 7] *36WO?»4^160IISr*i-ia-C*>S. 
[0 8] 3 Ogl@^ti-Cfe5o 

[0 9] *5SWcoM5<D|llfS0«SrSr*i-0t?fe6o 
[010] *%0^<D-fe/KD^2OlS3l0S:^-r0T?S>. 

So 

[011] &&W(o^/\'<Dm2(Dmmmz7F-tm-?&> 

[0i2] *^0^com6o^ij60ij^7^-r0-c^)^o 
[0i3] *mw<Dm6<omi&M%7F-rm'c$>z>o 
[014] *&w<Dm 7 (DmMm&TF-rm-e&Zo 
[015] ^pj<D^7o^jg0ii5r^-r0-efc ; 5o 

[0 16] tt*ft«**i-B|-C*>S. 

ioo it^inisgo*^ h y * h 
i o i m^mm 

l 0 2 rt»m 

103 -tyu^-fy^y 



104 -fe/i^aift^a 

1 0 5 yh^h 

106 gt#[H]&<£>RTLfEi£ 

1 0 7 t&a-frjfc-fSfcfclc&BfcW* 

108 #r£IRTLiEi£ 

1 0 9 ^*V^>f B*(C*5V^-CIH¥tt3a0KrtO«-y 

110 *feA'*:3^-r5#a 

1 1 1 aao-fe/^srstR-r^^s 
1 1 2 -fe^Bift^a 

15 0 ffiBHfiOPMOS h5V^**-e«J*$ix5 

B 1 ^@ss 

15 1 (SBMfftDPMOS h7>^*#-eWJ*SixS 
^2C>IhJ& 

15 2 SKI^NMOS h7^^ 
153 UJ*y — K 

15 4 iSBMttcDPMOS h7^^ 

15 5 ffiBMlMJNMOS K7>^^"C«J*$tt5 
^IOIhISS 

15 6 {gUfitONMOS h7>v ? ^^ - C«J5KSixS 
m2<^[el3g 

157 m*> J - K 

16 0 il»PMOS 

16 1 4£«ti£<0NMOS h 7 ^$^5 

16 2 Mi^>NMOS h 

163, 164, 165 ; . fi«I©NMOSh7^ 

16 6 miis — K 

17 0 iSWfiiWNMOS h7>^^ 

17 1 SifiOPMOS. h7>;^^^-CfllJ**iX* 

172 iKfi^PMOSh7>^^ 

173, 174, 175 {6HHfitf>PMOS 

176 a^y-K 

201, 202, 203 079^^70^^ 

2 04. 2 0 5, 2 0 7 fl^NANDy-h 
2 0 6 l2(^)NANDy- h 
2 0 7, 2 0 8 ft«f(6PMOSh?^^ 
2 0 9 iSSHEWNMO SF7 >v** * 

2 10 igBSfiltf>NMOS h7^i? 

2 11, 212 iSHffl^)PMOSh7V^^ 

2 13, 2 14 IHfi©NMOSh7>^* 

2 0 8, 2 0 9, 2 1 0 ^^t^D7y77*7 

211, 212, 214 gl^NAND^-f 1 
213 ^2(DNANDy-h 
2 15 

2 5 0 aSHffltOPMOS h^v?** 
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2 5 i i&mmowMos h7>i?x9vmj&£tiz> 

IhIK 

252, 253, 254, 255 (SBMlW>NMO S 

25 6 Htfjy-K 

2 5 7 «fi£0PMOS h7>^^ 

2 5 8 g&fiBM<0NMOS h7>y^^ 

2 5 9 ilffl|(Z)PMO S h7^^ 

2 6 0 4£BM£<DNMOS b7>^**-e«J5fc£iX5 

lass 

2 6 1 i£BMlM>NMO S h 7^ * 

2 6 2 *1 £04^-^5 jy^SMray-b 

2 6 3 >f * 

2 6 4 l2^tv^S^iy~b 

2 7 0 S5BHiStf)NMO Sh7 * 

2 7 1 {gglffiOPMOS h7>^^*-e«J5fcS*LS 

272, 273, 274, 275 fiHilOPMOS 

F7>'^^ 

2 7 6 ffl^J y — K 

2 7 7 ffiflUBWPMOS h7>isX* 

2 7 8 W»i)ff0>NMOS hv>^^^ 

2 7 9 MBHIONMOSI?^^ 

2 8 0 fiHfi^PMOS h7>&X*T?mi3LZtlZ> 

[!H1 J 



2 8 1 Wfi^PMOS Yylsi?** 
2 8 2 fgltf)^^ ?*m*m#—h 

2 8 3 /fy/<-? 

2 8 4 !2(D^t-; h 
300 73^/70^/ 

30 1 7 7f 

302, 303, 304, 305, 306 #41r% 

307, 308, 309, 310, 311 ^m^<D 
PMOS h7>v^^ 

312, 313, 314, 315, 316 {£H4£<Z> 
NMOS h7^^ti^jn5[s]iS 

3 17, 318 

3 2 0 yVy^ytiyzf 

3 2 1 

322, 323, 324, 325, 326 ?41r% 

327, 328, 329, 330, 331 Mmm<D 
NMOS h7>^^ 

332, 333, 334, 3 3 5, 336 (SBMt 0> 
PMOS >?^;**-e«J*Sft-5l3I5 

337, 3 3 8 ^Mimaa 
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[03] 

.*# B J!0>trJHo*i oeaa 



[04] 



Input 4 



Input 0 fo) 



LiwVtd 



150 



output rn 



low 

152 J 



/5I 



nraos 
H»sd ru> 




[EI5] 



Low Vtt» 
207 -r 200-, 



(CD r°lL f^L (/) 
n— — • — i 



-Out put 



High Vth 



fa) #/WNANDY-h 



J N«OS J N 



MOS 
tow Wfr 



211 -r 2/2- 




Output 



[08] 

09 f» 



103 



J PMOS J PMOS 



Low Vtn 



110 

in 

112 




105 



(18) 1 -2 8 2 88 6 



[H6] 



St<iTld-b/ 



Ota At 



r AT 




5I 



D-TF 



ACK^ 709 



D~FF 

ckI 



(0) 



30 



D 

SI 



ACKi 210 
_ fl 



D-FF 



Pat- 



[137] 



-ill x< 




(0) 
4T 



3FTJDWAKID 



42 1 




42 



(0) 

metnory I 



[El 9] 



Lw Vth 




Output 



Wi{0h 
W2M- 



A\ 



A2 



teakqpe 
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[Hi 0] 

*«wit*fl*2»J8aa (i) 




Output 



7'J-K-V 



» « i 7Ht-v 



AZ7 



CK<>- 



Jnput f ©- 



input 2 o- 



hput 3°- 



[011] 



17? 



(a) 



Output 



cl 



Tyfr->* i 



ST- fit 



[E9 l 2] 



Input I 
Input 2 

input n 
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[013] 




[Hi 4] [015] 




375 376 



[Ull 6] 



VDO VDD* 




CL *Cl &N|D GND' 



